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Background & Aims: Serum gamma-glutamyltransferase (GGT) activity is a useful 
marker for hepatic damage in clinical practice, although its specificity for the causes of 
hepatic disorders remains unknown. GGT can be separated into 4 fractions according to 
molecular weight, but the significance is not fully understood. The aim of this study was 
to elucidate whether measuring enzyme activity in the 4 GGT fractions would be useful 
for distinguishing hepatic disorders of different etiologies such as alcoholic liver disease 
(ALD) and nonalcoholic fatty liver disease (NAFLD). 
Methods: Serum samples were collected from 20 subjects with NAFLD, 27 subjects 
with ALD, and 10 healthy controls. Serum GGT in each sample was separated into 4 
fractions by high-performance gel filtration chromatography, and enzyme activity was 
measured in each fraction. Relative proportions of total GGT (t-GGT) activity were 
analyzed. 
Results: Serum GGT was separated into 4 fractions, including big-GGT (b-GGT), 
medium-GGT (m-GGT), small-GGT (s-GGT), and free-GGT (f-GGT). The proportion 
of s-GGT activity was significantly increased in subjects with ALD (mean ± SD: 0.65 ± 
0.144) compared with that in subjects with NAFLD (0.54 ± 0.085), whereas b-GGT 
activities was increased in subjects with NAFLD (b-GGT: 0.20 ± 0.076) compared with 
those in subjects with ALD (b-GGT: 0.15 ± 0.080). b-GGT activity in subjects with 
NAFLD showed strong correlations with the levels of low-density lipoprotein and 
apolipoprotein B, suggesting that b-GGT activity is related to the accumulation of lipid 
in the pathogenesis of NAFLD. 
Conclusions: This study showed that GGT fraction analysis can be clinically useful for 
distinguishing different etiologies in patients with hepatic disorders. 
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